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(57) ABSTRACT

A robot cleaner to perform a cleaning process by changing a
traveling pattern according to a cleaning start position and a
method for controlling the same are disclosed. The robot
cleaner recognizes a current position of the robot cleaner
upon recerving the automatic cleaning command. I1 the auto-
matic cleaning process starts from the charger, the robot
cleaner performs the automatic cleaning process using a con-
ventional cleaning method. Otherwise, 11 the automatic clean-
ing process starts from the outside of the charger, the robot
cleaner changes a traveling pattern, performs the spot clean-
ing process and then selectively performs the automatic
cleaning process.

18 Claims, 8 Drawing Sheets
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ROBOT CLEANER AND METHOD FOR
CONTROLLING THE SAME

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application claims the benefit of Korean Patent Appli-
cation No. 2009-0042029, filed on May 14, 2009 1n the
Korean Intellectual Property Office, the disclosure of which 1s
incorporated herein by reference.

BACKGROUND

1. Field

Embodiments of the present invention relate to a robot
cleaner which can change a traveling pattern thereof to new
traveling pattern according to a cleaning start position and
carrying out a cleaning process along the changed pattern,
and a method for controlling the robot cleaner.

2. Description of the Related Art

Generally, arobot cleaner moves 1n a cleaning region with-
out recewving a user’s command, and sucks dust or dirty
material from the bottom of the cleaning region so as to carry
out a cleaning process 1n the cleaning region.

The robot cleaner repeatedly performs a cleaning process
while moving along a predetermined traveling pattern to
clean a given region. Representative traveling patterns
include a lattice-shaped traveling pattern, a random traveling
pattern, or the like. If the automatic cleaning command 1s
received 1n the robot cleaner, the robot cleaner performs the
cleaning process simultaneously while moving along a given
traveling pattern (e.g., the lattice-shaped traveling pattern or
the random traveling pattern). Generally, if the user wishes to
control the robot cleaner to start a cleaning process from the
outside of the charger, this means that the user wishes to
remove dust gathered at a current position. However, a con-
ventional robot cleaner 1s able to perform the cleaning process
only along one traveling pattern (e.g., the lattice-shaped trav-
cling pattern or the random traveling pattern) regardless of
whether the automatic cleaning process starts from the posi-
tion of the charger or 1f the automatic cleaning process starts
from a position outside of the charger. Most robot cleaners
move from their current positions to other positions, so that
they are unable to first remove dust gathered 1n their current
positions. As a result, the user must directly control the move-
ment of the robot cleaner.

In order to prevent the above user inconvenience, although
the conventional robot cleaner has adopted a spot function for
preferentially cleaning a specific position (1.e., a position
outside of the charger), most users may not know how to use
the spot cleaning function or may not frequently use this spot
cleaning process.

SUMMARY

Therelore, 1t 1s an aspect of the present invention to provide
a robot cleaner and a control method thereot, which recognize
a current position of a robot cleaner upon recerving an auto-
matic cleaning command, change a traveling pattern accord-
ing to a cleaming start position of the robot cleaner, thus
selectively performing an automatic cleaning process or a
spot cleaning process along the changed traveling pattern.

Additional aspects and/or advantages of the invention will
be set forth 1n part 1n the description which follows and, in
part, will be apparent from the description, or may be learned
by practice of the invention.
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The foregoing and/or other aspects of the present invention
are achieved by providing a method of controlling a robot
cleaner including recognizing a location of the robot cleaner,
determining whether the recognized location of the robot
cleaner 1s outside of a charger, and performing a spot cleaning
process along a predetermined traveling pattern when deter-
mined the location of the robot cleaner i1s outside of the
charger.

The performing of the spot cleaning process may include
allowing the robot cleaner to preferentially clean a predeter-
mined region at which the robot 1s presently located, along the
predetermined traveling pattern.

The predetermined traveling pattern may include a square
spiral traveling pattern, a curved spiral traveling pattern, or a
zigzag traveling pattern.

The method may further include selectively performing an
automatic cleaning process after performing the spot cleaning
Process.

The recognizing of the robot cleaner location may include
determining whether a voltage 1s detected at a charging ter-
minal of the robot cleaner contacting the charger, and deter-
mining that the robot cleaner 1s located outside of the charger
when no voltage 1s detected at the charging terminal of the
robot cleaner.

The recognizing of the robot cleaner location may include
determining whether a voltage 1s detected at a charging ter-
minal of the robot cleaner contacting the charger, and deter-
mining that the robot cleaner 1s located at the charger when
the voltage 1s detected at the charging terminal.

The method may further include performing an automatic
cleaning process according to a predetermined cleaning
scheme when the robot cleaner 1s located at the charger.

The foregoing and/or other aspects of the present invention
are achieved by providing a robot cleaner charged by a
charger including a sensor detecting a cleaning start position
of the cleaner, and a controller to determine whether the
cleaning start position 1s outside of the charger, and to per-
form a spot cleaning process along a predetermined traveling
pattern when determined the cleaning start position 1s outside
of the charger.

The controller may clean a predetermined region at which
the robot 1s presently located, along the predetermined trav-
cling pattern.

The controller may perform the spot cleaning process to
clean a predetermined region at which the robot cleaner 1s
presently located, and may then stop the spot cleaning process
alter completely cleaning the predetermined region.

The controller may establish the predetermined region
using either the number of rotations or a rotation radius of the
traveling pattern.

The controller may selectively perform an automatic clean-
ing process after performing the spot cleaning process.

The robot cleaner may further include an input unit to input
an automatic cleaning command. The controller may selec-
tively perform the spot cleaning process or the automatic
cleaning process according to a cleaning start position, upon
receiving the automatic cleaning command from the input
unit.

The controller may determine whether a voltage 1s detected
at a charging terminal of the robot cleaner contacting the
charger, and may determine that the robot cleaner 1s located
outside of the charger when no voltage 1s detected at the
charging terminal of the robot cleaner.

The controller may determine whether a voltage 1s detected
at a charging terminal of the robot cleaner contacting the
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charger, and may determine that the robot cleaner 1s located at
the charger when the voltage 1s detected at the charging ter-
minal.

The controller may perform an automatic cleaning process
using a predetermined cleaning scheme when the robot
cleaner 1s located at the charger.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the mvention will become
apparent and more readily appreciated from the following
description of the embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1 1s a perspective view 1llustrating the appearance of
a robot cleaner according to the exemplary embodiments of
the present invention;

FIG. 2 1s a block diagram illustrating a robot cleaner
according to the exemplary embodiments;

FI1G. 3 1s a flow chart illustrating a method for controlling
a robot cleaner according to a first exemplary embodiment;

FI1G. 4 15 a tlow chart illustrating a method for controlling
a robot cleaner according to a second exemplary embodi-
ment;

FIG. § 1llustrates a first traveling locus for an automatic
cleaning process of a robot cleaner according to an exemplary

embodiment;
FIG. 6 1llustrates a second traveling locus for an automatic
cleaning process of a robot cleaner according to an exemplary

embodiment;

FI1G. 7 1llustrates a first traveling locus for a spot cleaning,
process of arobot cleaner according to an exemplary embodi-
ment; and

FI1G. 8 1llustrates a second traveling locus for a spot clean-

ing process ol a robot cleaner according to an exemplary
embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

Reference will now be made 1n detail to the embodiments,
examples of which are 1llustrated 1n the accompanying draw-
ings, wherein like reference numerals refer to the like ele-
ments throughout. The embodiments are described below to
explain the present invention by referring to the figures.

FIG. 1 1s a perspective view 1llustrating the appearance of
a robot cleaner according to an exemplary embodiment.

Referring to FIG. 1, a main body 12 forms the appearance
of the robot cleaner 10. Drive wheels 14 (1.¢. two) to move the
robot cleaner 10 are spaced apart from each other by a pre-
determined distance, and are mounted to a lower part of the
main body 12. Two more drive wheels 14 are selectively
driven by a driver (motor) to drive each drive wheel 14, such
that the robot cleaner 10 can move to a desired direction by the
drive wheels 14. Optionally, a plurality of auxiliary wheels
(not shown) may be located at the front and rear of the drive
wheels 14, such that the auxiliary wheels support the main
body 12 and facilitate traveling of the robot cleaner 10.

An 1nput unit 100 to enter a moving traveling command or
a cleaning command of the robot cleaner 10 1s installed on the
main body 12. A plurality of obstacle sensors 102 are installed
at the circumierence of the main body 12 so as to detect
turmiture, oflice equipment, and an obstacle, such as a wall, 1n
a cleaning region.

FIG. 2 1s a block diagram illustrating a robot cleaner
according to an exemplary embodiment. Referring to FIG. 2,
the robot cleaner includes the input unit 100, the obstacle
sensor 102, a charger sensor 104, a traveling-distance detec-
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tor 106, a traveling-direction detector 108, a controller 110, a
driver 112, a cleaning unit 114, and a storage unit 118.

The mput unit 100 includes a plurality of buttons located
either at the top or at a remote-controller (not shown), to
receive the moving traveling command or the cleaning com-
mand (automatic cleaning command or partial cleaning com-
mand) of the robot cleaner 10.

The obstacle sensor 102 detects furniture, office equip-
ment, and an obstacle such as a wall 1n the range of a cleaning
region 1 which the robot cleaner 10 moves. The obstacle
sensor 102 transmits ultrasonic waves to a traveling path of
the robot cleaner 10, and receirves ultrasonic waves reflected
from an obstacle, to detect the presence or absence of an
obstacle 1n the traveling path and a distance to the obstacle. In
this case, the obstacle sensor 102 includes a plurality of
infrared light emitting elements and a plurality of infrared
light receiving elements, to emait infrared rays and receive the
reflected infrared rays. For example, the obstacle sensor 120
may be formed of an infrared sensor.

In order to determine whether the robot cleaner 10 starts an
automatic cleaning process at the position of a charger 20
(1.e., a docking station), the charger sensor 104 detects a
voltage of a charging terminal contacting the charger 20
installed 1n a cleaning region in which the robot cleaner 10
moves, to recognize a current position of the robot cleaner 10.
If the voltage 1s detected at the charging terminal, it 1s deter-
mined that the robot cleaner 10 1s located at the charger 20. IT
no voltage 1s detected at the charging terminal after the robot
cleaner 10 1s lifted up at least one time, it 1s determined that a
current position of the robot cleaner does not correspond to
the charger 20. If no voltage 1s detected at the charging ter-
minal after the moving traveling command of the robot
cleaner 10 1s carried out by a remote-controller or the like, 1t
1s determined that a current position of the robot cleaner does
not correspond to the charger 20.

The charger 20 1s 1installed 1in a cleaning region 1n which the
robot cleaner 10 moves, and converts commercial AC power
into a power source required to drive the robot cleaner 10. If
the charging terminal of the robot cleaner 10 1s brought 1nto
contact with the charger 20, the power source required to
drive the robot cleaner 10 1s charged 1n a battery.

The traveling-distance detector 106 detects a traveling dis-
tance of the robot cleaner 10, measures the rotation of both
drive wheels 14 installed for the movement of the robot
cleaner 10 using an encoder or the like, and detects traveling
distance information of the robot cleaner 10.

The traveling-direction detector 108 detects a rotation
angle of the robot cleaner 10. If an obstacle 1s detected on a
traveling path of the robot cleaner 10, a rotation angle sensor
such as a gyro-sensor or an encoder mounted to both wheels
14 1s used to detect the rotation angle of the robot cleaner 10
starting from the obstacle.

The controller 110 controls all operations of the robot
cleaner 10. If an automatic cleaning command 1s recetved 1n
the robot cleaner 10, a current position of the robot cleaner 10
1s recognized by the charger sensor 104, to determine whether
an automatic cleaning process starts from the location of the
charger 20 or from the outside of the charger. If the robot
cleaner 10 starts the automatic cleaning process at the loca-
tion of the charger 20, the automatic cleaning process 1s
carried out according to a conventional cleaning process. If
the robot cleaner 10 starts the automatic cleaning process at
the outside ol the charger 20, a spot cleaning process is carried
out along a traveling pattern (e.g., a curved spiral traveling
pattern or a square spiral traveling pattern) established for the
spot cleaning process. As a result, although a user does not
push a spot cleaning button at a spot-cleaning-desired posi-
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tion, the robot cleaner 10 1s controlled to first clean a specific
position where much dust 1s gathered.

Ifthe robot cleaner 10 starts the automatic cleaning process
at the outside of the charger 20, the controller 110 controls the
robot cleaner 10 to first carry out along a traveling pattern
established for the spot cleaning process and then carry out
the automatic cleaning process using a conventional cleaning,
method, or the controller 110 selectively controls the execu-
tion of the automatic cleaning process to immediately com-
plete the cleaning process.

If the controller 110 starts the automatic cleaning process
at the outside of the charger 20, it starts the spot cleaning
process along a traveling pattern established for the spot
cleaning process, and stops the spot cleaning process after
covering a predetermined area.

The driver 112 drives both driving wheels 14 installed
under the main body 12 of the robot cleaner on the basis of
position information recognized by the controller and
obstacle mformation detected by the obstacle sensor 102,
such that the robot cleaner 10 automatically moves 1n a given
cleaning region without colliding with a wall or obstacle, and
at the same time changes 1ts moving direction to another
direction.

Uponrecerving a control signal from the controller 110, the
cleaning unit 114 drives a suction motor 115 and a brush
motor 116 to suck dust or dirty material {from the bottom of a
cleaning region 1n which the robot cleaner 10 moves.

The storage unit 118 stores a predetermined traveling pat-
tern depending on a cleaning start position ol the robot
cleaner 10, obstacle information detected in the traveling
process of the robot cleaner 10, and a setup value (e.g., the
number of rotations of a pattern suitable for the spot cleaning,
or a rotation radius of the pattern).

The above-mentioned robot cleaner, a control method
thereol, and operation effects will hereinaiter be described.

FI1G. 3 1s a tlow chart illustrating a method for controlling
a robot cleaner according to an exemplary embodiment.

Referring to FIG. 3, 1f a user enters a cleaning command
(automatic cleaning command or spot cleaning command) of
the robot cleaner 10 through the input unit 100, the controller
110 recerves a cleaning command (automatic cleaning com-
mand or spot cleaning command) entered through the input
unit 100 and determines whether the automatic cleaning com-
mand 1s recerved at operation S200.

At operation S200, upon receiving the automatic cleaning
command, the controller 110 recognizes a current position of
the robot cleaner 10 through the charger sensor 104 at opera-
tion S202.

A variety ol methods may be used to enable the controller
110 to recognmize a current position of the robot cleaner 10. For
example, it 1s determined whether a voltage 1s detected at a
charging terminal contacting the charger 20 installed 1n a
cleaning region in which the robot cleaner 10 moves. If the
voltage 1s detected at the charging terminal, the controller 110
determines that the robot cleaner 10 1s located at the charger
20. Otherwise, 11 no voltage 1s detected at the charging termi-
nal, the controller 110 determines that the robot cleaner 10 1s
located outside of the charger 20.

If the voltage 1s detected at the charging terminal after the
robot cleaner 10 1s lifted up by a user at least one time, 1t 1s
determined that the robot cleaner 10 1s located at the charger
20. If no voltage 1s detected at the charging terminal after the
robot cleaner 10 1s lifted up at least one time, 1t 1s determined
that the robot cleaner 10 1s located outside of the charger 20.

Also, the controller 110 detects a manual moving com-
mand mput to the robot cleaner 10, such that a moving trav-
cling command of the robot cleaner 10 1s carried out using a
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remote-controller or the like. If a voltage 1s detected at the
charging terminal, 1t 1s determined that the robot cleaner 10 1s
located at the charger 20. If no voltage 1s detected at the
charging terminal, 1t 1s determined that the robot cleaner 10 1s
located outside of the charger 20.

In order to determine whether the robot cleaner 10 starts
from the outside of the charger 20, the controller 110 deter-
mines whether a current position of the robot cleaner 10
corresponds to a charger 20 at operation S204. If 1t 1s deter-
mined that the current position of the robot cleaner 10 corre-
sponds to the charger 20, the automatic cleaning process 1s
carried out using the conventional cleaning method as shown
in FIGS. 5 and 6 at operation S206.

The automatic cleaning based on the conventional cleaning,
method means that the robot cleaner 10 drives the suction
motor 115 and the brush motor 116 through the cleaning unit
114 while moving through random traveling, pattern travel-
ing (e.g., zigzag traveling) or position recognition, such that
the robot cleaner 10 sucks dust or dirty material from the
bottom of a cleaning region 1in which the robot cleaner 10
moves.

I1 the robot cleaner 10 1s located outside of the charger 20
at operation S204, the controller 110 controls the robot
cleaner 10 to move along a given traveling pattern appropriate
for a spot cleaning process (e.g., a square spiral traveling
pattern or a curved spiral traveling pattern) as shown in FIGS.
7 and 8, and drives the suction motor 115 and the brush motor
116 through the cleaming unit 114, to perform a spot cleaning,
process to preferentially remove dust gathered 1n a certain
region where the robot cleaner 10 1s presently located at
operation S208.

In this case, 1f spot cleaning i1s performed on a predeter-
mined region where the robot cleaner 10 1s located, the spot
cleaning 1s stopped. In order to decide the predetermined
region to stop the spot cleaming operation, the number of
rotations or a rotation radius of a square spiral traveling
pattern or curved spiral traveling pattern 1s pre-established
and 1t 1s determined whether the spot cleaning 1s completely
performed in the predetermined region. In addition, 1f dust 1s
not detected within a predetermined time while the robot
cleaner 10 performs the spot cleaning along the square or
curved spiral traveling pattern, 1t 1s determined that the spot
cleaning has been completed, so that the spot cleaning opera-
tion may be stopped.

In the meantime, 11 the automatic cleaning command 1s not
received at operation S200, the controller 110 determines
whether the spot cleaning command 1s recerved at operation
S5210. Upon receiving the spot cleaning command, the con-
troller 110 goes to operation S208, controls the robot cleaner
10 to move along the square or curved spiral traveling pattern
(See FIG. 7 or 8) appropriate for the spot cleaning process,
and drives the suction motor 115 and the brush motor 116
through the cleaning unit 114, to perform a spot cleaning
process to preferentially remove dust gathered 1n a certain
region where the robot cleaner 10 1s presently located.

FIG. 4 1s a flow chart illustrating a method for controlling
a robot cleaner according to another exemplary embodiment.

Referring to FIG. 4, 1f a user enters a cleaning command
(automatic cleaning command or spot cleaning command) of
the robot cleaner 10 through the mnput umt 100, the controller
110 recerves a cleaning command (automatic cleaning com-
mand or spot cleaning command) entered through the input
unit 100 and determines whether the automatic cleaning com-
mand 1s recerved at operation S300.

At operation S300, upon recerving an automatic cleaning
command, the controller 110 recognizes a current position of
the robot cleaner 10 through the charger sensor 104 at opera-
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tion S302, and determines whether the robot cleaner 10 1s
presently located at the charger 20.

If 1t 1s determined that the current position of the robot
cleaner 10 corresponds to the charger 20 at operation S304,
the automatic cleaning process 1s carried out using the con-
ventional cleaning method as shown i FIGS. 5 and 6 at
operation S306.

On the other hand, if the robot cleaner 10 1s located outside
of the charger 20 at operation S304, the controller 110 con-
trols the robot cleaner 10 to move along a given traveling
pattern appropriate for a spot cleaning process (e.g., a square
spiral traveling pattern or a curved spiral traveling pattern) as
shown 1n FIGS. 7 and 8, and drives the suction motor 115 and
the brush motor 116 through the cleaning unit 114, to perform
a spot cleaning process to preferentially remove dust gathered
in a certain region where the robot cleaner 10 1s presently
located at operation S308, and goes to operation S306 to
perform the automatic cleaning process based on the conven-
tional cleaning method.

The operations to perform the automatic cleaning process
based on the conventional cleaning method after performing,
the spot cleaning process may be optionally carried out as
denoted by a dotted line of FIG. 8.

If the automatic cleaning command 1s not recerved at step
5300, the controller 110 determines whether the spot cleaning
command 1s received at operation 310. Upon receiving the
spot cleaning command, the controller 110 controls the robot
cleaner 10 to move along a given traveling pattern appropriate
for a spot cleaning process (e.g., a square spiral traveling
pattern or a curved spiral traveling pattern) as shown 1n FIGS.
7 and 8, and drives the suction motor 115 and the brush motor
116 through the cleaning unit 114, to perform a spot cleaning
process to preferentially remove dust gathered 1n a certain
region where the robot cleaner 10 1s presently located at
operation S312.

Although the embodiments of the present invention have
disclosed the method for allowing the robot cleaner 10 to
perform the spot cleaning process in a given region where the
robot cleaner 10 1s presently located using a square spiral
traveling pattern or a curved spiral traveling pattern, the
exemplary embodiments of the present invention are not lim-
ited thereto. The same purpose and effects of the embodi-
ments of the present invention can be achieved even when the
robot cleaner performs the spot cleaning process 1n a given
region where the robot cleaner 10 1s presently located along a
zigzag traveling pattern having a predetermined interval (e.g.,
a narrow 1nterval) corresponding to a predetermined distance.

In addition, although the embodiments of the present
invention have exemplarily disclosed that the spot cleaning
process 1s carried out when the user enters the automatic
cleaning command of the robot cleaner 10 through the mnput
unit 100 and 1t 1s determined that the robot cleaner 10 1s
presently located outside of the charger 20, the scope of the
embodiments of the present mnvention 1s not limited thereto.
Even 1f the user has not entered an additional cleaning com-
mand through the mput unmit 100, if the robot cleaner 10
determines that the automatic cleaning process 1s needed, the
spot cleaning process or the automatic cleaning process may
be optionally performed according to a current position of the
robot cleaner 10.

As 1s apparent from the above description, the robot
cleaner according to the embodiment of the present invention
recognizes a current position of the robot cleaner upon receiv-
ing the automatic cleaning command. If the automatic clean-
ing process starts from the charger, the robot cleaner performs
the automatic cleaning process using a conventional cleaning,
method. Otherwise, if the automatic cleaning process starts
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from the outside of the charger, the robot cleaner changes a
traveling pattern, first performs the spot cleaning process and
then selectively performs the automatic cleaning process. As
a result, although the user does not press the spot cleaning
button at a spot cleaning position, the robot cleaner can pret-
crentially clean a specific position where much dust 1s gath-
ered.

Although a few embodiments have been shown and
described, it would be appreciated by those skilled in the art
that changes may be made in these embodiments without
departing from the principles and spirit of the invention, the
scope of which 1s defined 1n the claims and their equivalents.

What 1s claimed 1s:

1. A method of controlling a robot cleaner comprising:

recerving a command to perform a cleaning process;

recognizing, i response to the received command, a clean-
ing start location of the robot cleaner relative to a
charger;
determining, by a controller, whether the recogmized clean-
ing start location of the robot cleaner 1s at the charger;
and
performing a spot cleaning process along a predetermined
traveling pattern if 1t 1s determined the recognized clean-
ing start location 1s away from the charger,
wherein the recognizing of the cleaning start location of the
robot cleaner includes:
determining whether a voltage 1s detected at a charging,
terminal of the robot cleaner, the charging terminal
being used to charge a battery of the robot cleaner
when the charging terminal contacts the charger, and

determining that the robot cleaner 1s located away from
the charger when no voltage 1s detected at the charg-
ing terminal.

2. The method according to claim 1, wherein the perform-
ing ol the spot cleaning process includes first cleaning a
region at which the robot 1s presently located, along the pre-
determined traveling pattern.

3. The method according to claim 2, wherein the predeter-
mined traveling pattern includes a square spiral traveling
pattern, a curved spiral traveling pattern, or a zigzag traveling,
pattern.

4. The method according to claim 1, further comprising:
selectively performing an automatic cleaning process after
performing the spot cleaning process.

5. The method according to claim 1, wherein the recogniz-
ing of the robot cleaner location 1includes:

determining whether a voltage 1s detected at a charging
terminal of the robot cleaner, the charging terminal
being used to charge a battery of the robot cleaner when
the charging terminal contacts the charger, and

determining that the robot cleaner 1s located at the charger
when the voltage 1s detected at the charging terminal.

6. The method according to claim 5, further comprising:

performing an automatic cleaning process according to a
predetermined cleaning scheme.

7. A robot cleaner charged by a charger, comprising:

an 1nput unit to receive a command to perform a cleaning,
process;

a sensor to detect, 1n response to the recetved command, a
cleaning start position of the cleaner relative to the
charger; and

a controller to determine whether the detected cleaning
start position 1s at the charger, and to perform a spot
cleaning process along a predetermined traveling pat-
tern 11 1t 1s determined the detected cleaning start posi-
tion 1s away from the charger,
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wherein the cleaning start location of the robot cleaner 1s
detected by determining whether a voltage 1s detected at
a charging terminal of the robot cleaner, the charging
terminal being used to charge a battery of the robot
cleaner when the charging terminal contacts the charger,
and the controller determines that the robot cleaner 1s
located away from the charger when no voltage 1s detect
at the charging terminal.

8. The robot cleaner according to claim 7, wherein the
controller first cleans a predetermined region at which the
robot 1s presently located, along the predetermined traveling,
pattern.

9. The robot cleaner according to claim 8, wherein the
controller performs the spot cleaning process to clean the
predetermined region at which the robot cleaner 1s presently
located, and then stops the spot cleaning process after com-
pletely cleaning the predetermined region.

10. The robot cleaner according to claim 9, wherein the
controller establishes the predetermined region using either a
number of rotations or a rotation radius of the traveling pat-
tern.

11. The robot cleaner according to claim 8, wherein the
controller selectively performs an automatic cleaning process
alter performing the spot cleanming process.

12. The robot cleaner according to claim 7, wherein the
controller selectively performs the spot cleaning process or an
automatic cleaning process according to the cleaning start
position, upon recerving the command to perform the clean-
ing process from the mput unit.

13. The robot cleaner according to claim 7, wherein the
controller determines that the robot cleaner 1s located at the
charger when the voltage 1s detected at the charging terminal.

14. The robot cleaner according to claim 13, wherein the
controller performs an automatic cleaning process using a
predetermined cleaning scheme when determined that the
robot cleaner 1s located at the charger.

15. A method of controlling a robot cleaner comprising:

receiving, by a controller, a command to perform a clean-

1Ng Process;
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recognizing, in response to the received command, a cur-
rent position of the robot cleaner relative to a charger by
detecting a voltage detected at a charging terminal of the
robot cleaner, using a charging sensor;

determining, by the controller, whether the robot cleaner 1s

positioned away from the charger or at the charger based
on the detected voltage; and
performing an automatic cleaning process 1f 1t 1s deter-
mined the recognized position 1s at the charger by clean-
ing a predetermined region along a first predetermined
traveling pattern, and performing a spot cleaning pro-
cess 11 1t 15 determined the recognized position 1s away
from the charger by cleaning a preferential region along
a second predetermined traveling pattern,

wherein the charging terminal 1s used to charge a battery of
the robot cleaner when the charging terminal contacts
the charger,

wherein the recognizing of the robot cleaner location

includes:
determining whether a voltage 1s detected at a charging
terminal of the robot cleaner, the charging terminal
being used to charge a battery of the robot cleaner when
the charging terminal contacts the charger, and

determiming that the robot cleaner 1s located away from the
charger when no voltage 1s detected at the charging
terminal.

16. The method according to claim 15, wherein the per-
forming a spot cleaning process further includes performing
the spot cleaning process at the current position of the robot
cleaner and performing an automatic cleaning process after
performing the spot cleaning process.

17. The method according to claim 15, wherein the voltage
of the charging terminal 1s detected after a user lifts the robot
cleaner up at least one time.

18. The method according to claim 15, wherein the voltage
ol the charging terminal 1s detected and the current position of
the robot cleaner recognized, 1n response to detecting a
manual moving command from a user.

% o *H % x
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